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Minimally Invasive Surgical Management of Primary
Venous Ulcers vs. Compression Treatment: a Randomized
Clinical Trial
P. Zamboni, C. Cisno, F. Marchetti, P. Mazza, L. Fogato, S. Carandina,
M. De Palma and A. Liboni
Department of Surgical, Anaesthesiological, and Radiological Sciences, Day-Surgery Unit,
University of Ferrara, Italy
Objectives: to compare minimally invasive surgical haemodynamic correction of reflux (CHIVA) with compression in the
treatment of venous ulceration.
Design: prospective randomised study.
Materials and Methods: from a cohort of 80 patients with 87 venous leg ulcers, 47 were randomised to either surgery or
compression.
Results: at a mean follow-up of 3 years, healing was 100% (31 days) in the surgical and 96% (63 days), in the compression
group (p5 0.02). The recurrence rate was 9% in the surgical and 38% in the compression group (p5 0.05). In the surgical
group, all plethysmographic parameters except ejection fraction, had improved significantly at 6 months in the surgical
group, and at 3 years residual volume fraction remained in the normal range. Finally, quality of life significantly improved
in the operated group.
Conclusions: this study supports the effectiveness of surgical therapy for leg ulceration secondary to superficial venous
reflux.
Key Words: Primary venous ulcers; Minimally invasive surgery; Venous haemodynamics; CHIVA; Compression;
Quality of life.
Introduction
In developed countries, the lifetime risk of developing
venous ulceration is around 1%.1±10 Superficial ven-
ous surgery (comprising sapheno-femoral and/or
popliteal ligation, saphenous stripping, sub-fascial
endoscopic perforator surgery [SEPS]) and/or com-
pression remain the mainstay of treatment.11±33
However, randomised data evaluating and compar-
ing the effectiveness of these treatments are
lacking. The aim of this study was to compare surgical
haemodynamic correction with compression in
patients with leg ulcers related to superficial venous
insufficiency.
Materials and Methods
Patients population
Eighty consecutive patients with 87 venous leg ulcers
underwent history, clinical and duplex examination
(Esa Ote Biomedica, AU5 and/or Technos, 7.5/
10 MHz probe, Genoa, Italy). The contour of the ulcer
was traced on transparent dressing and area of ulcer-
ation calculated (Analitica Lite 3.0, Bareggio, Italy). In
patients with bilateral ulcers, each leg was considered
separately. If multiple ulcers were present on the same
limb their areas were summated. Exclusion criteria
comprised age 480 years, patient unable to walk,
ulceration 52 cm2 or 412 cm2, diabetes, peripheral
arterial disease and/or an ankle brachial index 50.9,
secondary or congenital venous disease (history of
deep vein thrombosis and/or duplex evidence of
deep venous reflux/obstruction, and congenital
angiodysplasia). The study group therefore comprises
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Assessed for eligibility
(n= 80 pts, 87 ulcers)
Excluded (n= 35   pts, 40 ulcers)
Not meeting inclusion criteria (n=
35)
Refused to participate (n= 0)
Other reasons (n= 0)
Randomised (n= 45   pts,
47 ulcers)
Allocated to minimal invasive
surgery (n= 21pts, 23 ulcers)
Received allocated intervention
(n= 23)
Did not receive allocated
intervention  (n= 0)
Lost to follow up (n= 0)
Discontinued intervention (n= 0)
Analysed (n= 23)
Excluded from analysis  (n= 0)
Allocated to compression (n =24
pts, 24 ulcers)
Received allocated intervention
(n= 24)
Did not receive   allocated
intervention  (n= 0)
Lost to follow up (n= 0)
Discontinued intervention (n= 0)
Analysed (n= 24)
Excluded from analysis  (n= 0)
Enrollment
Allocation
Follow-up
Analysis
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LSV
PV
PV
TV
DVS
PV
SHUNT IDENTIFICATION
B
LSV
PV
PV
TV
TV
DVS
PV
TV
TYPE I SHUNT TYPE III SHUNT
SSV SSV
Giac. Giac.
Reflux Reflux elimination
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CHIVA 2: 1st step
Reflux elimination
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CHIVA 2: 2nd step if 
development of PV on the LSV
Reflux Reverse flow
SSV
Giac.
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In these two cases we performed the second surgical
step, represented by high ligation.21
At baseline there were no significant differences in
venous volume, venous filling index, residual volume
fraction (RVF) and ejection fraction. In the surgical
group, the first three variables were all significantly
improved 6 months after the operation. However, at
3 years, only RFV was found improved (Table 1). In
the compression group only the median (range) VV
improved significantly from 173 (122±268) to 142
(91±260) ml (p5 0.05) at 6 months. However, this
improvement was not sustained at 3 years. The results
of the SF-36 questionnaire are given in Fig. 6.
Discussion
There is an almost complete absence of randomised
controlled data relating to the surgical management of
chronic venous insufficiency and, in particular, ulcera-
tion. The present randomised study of a well-defined
cohort of ulcerated legs affected by primary superfi-
cial reflux shows a significant advantage to minimally
invasive surgery over compression in terms of healing
rates, recurrence and haemodynamic improvement.
Although previous uncontrolled studies have sug-
gested a role for venous surgery in such patients,5±10
there is often a reluctance to operate on such elderly
patients who often have significant cardiovascular
and respiratory co-morbidity. The present study
shows that these concerns can be minimised by
operating with duplex guidance under local anaes-
thesia.21±25 We believe that the permanent improve-
ment in venous function achieved in the surgical
group is the key to understanding the significant
differences in terms of healing time and recurrence
between the two groups. Compression therapy
undoubtedly remains an effective basic therapy26±33
but it has many disadvantages and contradications
not shared by surgery.34,14
Haemodynamic correction (the so-called CHIVA
treatment), is a minimally invasive technique that is
quite different from normal venous surgery. CHIVA
eliminates reflux, while maintaining a saphenous
drainage and leads to prolonged healing of venous
ulcers in patients with primary isolated superficial
reflux.
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